Background: The transition to adulthood can be particularly challenging for young people with severe allergies, who must learn to balance personal safety with independent living. Information and support for young people and their families are crucial to successfully managing this transition. We sought to: gather insights into the impact of severe allergies on the lives of young people; explore where young people go for information about anaphylaxis and what information they want and need; identify areas where further support is needed. Methods: An online questionnaire survey of young people aged 15-25 years with severe allergies in the United Kingdom (UK) was conducted on behalf of the Anaphylaxis Campaign, the main patient support organisation. Participants were recruited mainly from the Anaphylaxis Campaign membership database and also via allergy clinics and social media. The study was funded by the Anaphylaxis Campaign's In Memoriam Fund. Results: A total of 520 young people responded to the survey. The majority had lived with severe allergies since they were young children; 59% reported having attended Accident and Emergency units as a consequence of their allergies. Only 66% of respondents reported always carrying their epinephrine auto-injectors; only 23% had ever used these. Few were currently receiving specialist allergy care; younger respondents were more likely to be under specialist care (34%) than those 18 years and above (23%). Respondents wanted more information about eating out (56%), travelling (54%) and food labelling (43%). Almost a quarter of respondents (23%) reported needing more information on managing their allergies independently without parental help. Managing allergies in the context of social relationships was a concern for 22% of respondents. Conclusions: This survey has identified the information and support needs and gaps in service provision for young people with severe allergies. Healthcare professionals and patient support organisations, with the support of the food industry, can help to meet these needs.
Background
Adolescents with severe allergies are recognised as a high-risk group for severe and fatal reactions [1] [2] [3] [4] . The pronounced psychosocial impact on individuals with severe allergies and their families is also well-established [5] [6] [7] [8] . Foods are the dominant triggers for anaphylaxis in young people [9] . Recent studies have highlighted the difficulties adolescents have in managing their allergies and inconsistencies in provision of services, which should help them to manage their allergies more effectively [10] [11] [12] [13] [14] [15] . Adolescents appear to find risks difficult to judge, particularly with regard to eating away from home, and have difficulty accessing and interpreting information on bought and catered food, leading some adolescents to take risks, for example by eating foods which 'may contain nuts' [10, 14, 15] , or perceiving that carrying their epinephrine auto-injectors allows them to take risks with potentially unsafe food [1, 16] . Young people are also known to lack confidence in recognising and managing severe allergic reactions and under-use epinephrine (adrenaline) auto-injectors [17, 18] . These factors have led to calls for improved educational interventions to support more effective self-management [4, 16, 17, 19] .
Adolescence is characterised by growing independence, expanding social horizons and a move to autonomous decision-making [20] ; young people with severe allergies and their parents would therefore benefit from support and advice in managing this transition [12, 14] . What is lacking in the literature to date are data providing insights into whether the problems and challenges identified through in-depth qualitative work [10] [11] [12] [13] [14] , with relatively small numbers of patients, are of concern to the wider pool of people living with severe allergies.
As the main UK patient support charity, the Anaphylaxis Campaign aims to provide information, support and education to people at risk of anaphylaxis, their families, health professionals and industry. The Campaign has identified young people at risk of anaphylaxis as a group with particular support needs and the survey was instituted to gather information to support development of a specific youth programme.
Our main objective was to gather insights into the impact that severe allergies have on the lives of young people. Secondary objectives were to explore where young people seek information about anaphylaxis and what information they want or need, in order to inform future activities by the Anaphylaxis Campaign, and to identify areas where further support is needed.
Methods

Design
An online questionnaire survey was undertaken in order to reach a large number of young people with severe allergies from across the UK.
Recruitment
The target group, young people with severe allergies aged 15-25 years who had been prescribed an epinephrine auto-injector, were contacted primarily through a database of parents who are signed up to receive the Anaphylaxis Campaign newsletter. All parents of young people aged 15 years, and all 16-25 year olds were contacted via email (n = 1317) or, if no email address was available, by post (n = 1175). Information about the research was also posted on the Anaphylaxis Campaign's website with a link to the survey.
In order to reach potential participants who/whose parents might not have been members of the Anaphylaxis Campaign, information on the survey was sent to 48 allergy clinics throughout the UK and Channel Islands, with a request to publicise the survey to eligible patients. The Campaign also placed posts on its Facebook and Twitter pages, asking potential participants to complete the survey and/or pass the information on to anyone they knew who might qualify for the survey. Parental consent was sought for respondents aged 15, as is required for those under the age of 16 to participate in market research.
Data generation
The survey was conducted on behalf of the Anaphylaxis Campaign by ComRes, a market research agency, between February and April 2012. The Anaphylaxis Campaign drafted the questions based on their knowledge of circumstances which young people may find challenging or concerning regarding their allergies. ComRes utilised their market research expertise to suggest suitable wording of questions and The Anaphylaxis Campaign ensured the correct language and medical terminology were used. The questionnaire was piloted with six young people and minor changes were made based on their feedback.
The final questionnaire is provided in Additional file 1. Participants completed the survey online; this required an estimated 5-10 minutes to complete.
Data analysis
Descriptive analysis was conducted by ComRes in consultation with The Anaphylaxis Campaign. Further analysis, including interpretation of findings and comparisons with existing literature, was undertaken by AW and AS in consultation with The Anaphylaxis Campaign.
Ethics
The study was conducted in keeping with the Market Research Society Code of Conduct and British Polling Council guidelines which commit ComRes to ethical and transparent practices.
Results
A total of 520 young people with severe allergies completed the survey.
Characteristics of respondents
The mean age of respondents was 18.5 years (SD 2.8); 43% of respondents were aged 15-17 years (n = 223), 40% aged 18-21 years (n = 209) and 17% aged 22-25 years (n = 88). Responses were received from young people from each of the four nations of the UK (Figure 1 ). The majority reported being diagnosed with anaphylaxis before the age of eight ( Figure 2 ) and their responses indicate that food was their main trigger. The vast majority of respondents lived with their parents (79%), while almost one in five lived at university with others (18%). A further 12% lived either with friends or with their partner and 4% lived alone (respondents could tick all that apply, so some ticked both 'living with parents' and 'living at university').
Accident & emergency attendances
The majority of respondents (59%) reported that they had been taken to an Accident & Emergency unit (A&E) as a result of their allergies, while a third (34%) said that they had not and 7% were unable to remember.
Epinephrine auto-injector carriage and use
All respondents reported being prescribed an epinephrine auto-injector at some point. Only 66% reported carrying their auto-injector everywhere they go, with a further 28% reporting they carried it most places. Six per cent of respondents said that they rarely or never carried their auto-injector.
Three-quarters (77%) of respondents said that they had never had to use their auto-injector -this was highest among younger respondents (82% of those aged 15-17, compared to 74% of those aged 18-25). Around one in 10 (11%) had used their auto-injector once, and 12% reported that they had used their auto-injectors twice or more.
Half (51%) of respondents who reported never having used their epinephrine auto-injector also reported that they had been to A&E as a result of their allergies. Despite the use of epinephrine auto-injectors being limited among young people, their reported confidence in their ability to self-administer epinephrine was relatively high. The majority (77%) of respondents said they were confident about using their auto-injector, while around a quarter (23%) said that they were not confident. Older respondents were more likely to be confident about self-administering epinephrine than younger respondents -80% of respondents aged 18-25 said they were confident, compared to 74% of those aged 15-18. Respondents who lived away from their parents expressed slightly more confidence than respondents who lived with their parents about self-administering epinephrine: 75% of those who lived with their parents said that they were either 'very' or 'fairly' confident compared with 83% of those who lived away from their parents with others.
Specialist care
Only 28% of respondents were currently under the care of an allergy specialist, while nearly half (47%) reported that they were not currently under the care of an allergy specialist, but had been in the past. A quarter (24%) of respondents reported that they had never been under the care of an allergy specialist.
Allergy management
Respondents were asked to write in three things that they do to manage their allergies. The eight most common responses are listed in Table 1 .
Main concerns about allergy
Participants were asked to name the one thing that concerned or bothered them most about their allergy (Table 2) . Overall, 37% of respondents said that the one thing that concerned or bothered them most was to do with their ability to eat, their diet, or going to restaurants. Concerns regarding relationships or social life were mentioned by 22% of respondents. More than one in 10 respondents (12%) reported their main concern was the prospect of an anaphylactic reaction, and 8% were most concerned about the risk of fatality.
Main effects of having an allergy
The most commonly cited effects of having a severe allergy are presented in Table 3 .
Moving away from home
The 160 respondents who had left home were asked to select the three hardest things about moving away. The three most selected options were: the need to check the food they eat and buy (19%); explaining to new housemates and friends (15%); and not having parents around to provide support and help (14%).
Sources of information about anaphylaxis
Respondents were asked where they would seek information about anaphylaxis and reported a range of potential sources. Most said they would seek information from a healthcare professional of some kind, either their GP (53%), or allergy clinic (38%); interestingly, this is more than were actually under the care of an allergy clinic. Among those still at school, 14% of respondents aged 15 to 17 would go to the school nurse. The Anaphylaxis Campaign was viewed as a source of information by 72% of respondents and friends or family by 39%.
Information needs
The main areas where respondents reported needing more information were eating out (56%), travelling (54%) and food labelling (43%). Older respondents were more likely Restricted diet/problems with eating out 97 (19) I found it difficult moving away from home 47 (9) to require information about travelling: 60% of 18-25 year olds, compared to 46% of 15-17 year olds. Almost a quarter of respondents (23%) reported needing more information on managing their allergies independently without the help of their parents. As might be expected, younger respondents were more likely to say that they need this sort of information -a third of all respondents aged 15-17 (35%) said this, compared to 13% of those aged 18-25.
Respondents were least likely to say that they needed additional information on their epinephrine auto-injectorjust 18%. However, this is associated with the level of confidence that respondents reported having regarding the use of their injector: 41% of those who were not confident said that they required more information, compared to just 12% who were confident self-injecting using their epinephrine auto-injector.
Respondents were asked to rank six sources of information in terms of how useful they would find them (Table 4) . General and medical information were seen as the most useful. There was a range of views on the value of webbased services, which were not seen as one of the most useful options, although few respondents regarded it as the least useful. Similarly, downloadable resources such as mobile phone applications were seen as useful by some respondents, but not all. For example, older respondents (those aged 22-25) were most likely to find these useful (20%). However, 21% of all respondents said that this was the 'least' useful option.
Discussion
Summary of main findings
This study provides valuable insights into how young people manage severe allergy and the impact it has on their lives. A high proportion of children/young people with severe allergies have received emergency care, relatively few are under the care of a specialist, epinephrine carriage and use is sub-optimal, and there is a perceived need for support in managing everyday life issues such as eating out, travel and social management. The majority of respondents lived at home, reflecting current social trends, and emphasising the continuing importance of the family in anaphylaxis prevention and management even as adulthood is achieved.
The high proportion of respondents who reported having had to attend A&E as a consequence of their allergy suggests an at-risk group for severe allergic reactions, yet only 28% reported receiving specialist care and this proportion decreased after 17 years, suggesting transition to adult services remains inadequate. While many respondents reported acting responsibly with regard to carrying epinephrine auto-injectors, only 66% carried them all the time, contrary to usual healthcare professional/Anaphylaxis Campaign advice. Few had used their auto-injector; given the number of A&E visits, this may indicate that young people may not have used their auto-injector when they should. Although the majority of respondents expressed confidence in self-administering epinephrine, almost one quarter did not, particularly in the youngest respondents, indicating a training need; confident use of emergency medication is one of the cornerstones of good anaphylaxis management. This is particularly concerning as the respondents' parents were mostly Anaphylaxis Campaign members, who could be expected to be well-informed and have access to better information than non-members.
Issues surrounding diet and eating practices were the biggest challenge identified by respondents. Social aspects, including forming relationships, explaining allergies to new friends and leaving home were also challenging, indicating that allergies add an additional problem to the normal teenage transitions associated with becoming independent.
Information needs were identified, with both general and medical advice on allergy management required. Interestingly, young people were divided on the value of web-based and downloadable information (e.g. mobile phone applications), with the strongest support coming from those aged 22-25 years, but even then this was not particularly convincing.
Strengths and limitations
The large number of young people who responded reflects the importance attached to the topic by young people with severe allergies. The study usefully provides corroborative data which largely support and complement findings from previously conducted qualitative studies [10] [11] [12] [13] [14] 21] , confirming the widespread nature of the problems identified.
The chief limitation of the study is the difficulty in fully describing the study population: data on sex, ethnicity and type of allergy were not collected and there was no objective means of confirming a diagnosis of severe allergy beyond the prescription of an epinephrine auto- Campaign members and the responses suggest they were predominantly food allergic; the generalisability of findings is therefore difficult to assess as respondents may have been more knowledgeable about allergy and received more support than non-members' children. However, in the absence of any national sampling frame it was necessary to use a convenience-based sampling strategy; the survey provided broad age, gender and geographical coverage, but care should still be taken in extrapolating beyond the study population. The findings also rely on self-report and recall; young people may report their behaviour more positively than realistically, with some impact on the reliability of the data.
Implications for future research and clinical practice
This work indicates a number of areas where young people with severe allergies need more support and information. The fact that 25% of these respondents had never received specialist care is alarming, given the potential for life threatening episodes of anaphylaxis. This might be provided by allergy services, primary care, school nurses and patient support organisations such as the Anaphylaxis Campaign. Support might usefully focus on preparing young people and parents for the time when the young person leaves home, so that young people are better prepared for the practical and social challenges of managing allergies. Information and practical advice, tailored to individual circumstances, could support more effective self-management [4, 17, 21] .
Conclusions
This survey has identified the information and support needs and gaps in service provision for young people with severe allergies. In particular, young people need support in preparation for the transition to independent living. Healthcare professionals and patient support organisations can help to meet these needs and also to expedite specialist supervision where appropriate and available. Although online information and mobile phone applications may provide back-up, the respondents in our survey suggested that face-to-face discussions are the most helpful way to receive information and support.
